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Park County, Montana
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SHEETCivil Engineering
Geotechnical Engineering

Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

#1 NINTH STREET ISLAND DRIVE
LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

CHADBOURNE DIVERSION
COVER SHEET

T-1

Civil Engineering
Geotechnical Engineering

Land Surveying

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

120 SOUTH MAIN STREET,
LOWER LEVEL

STANLEY, ND 58784
PHONE (701) 629-0245

PROJECT ENGINEER: PAUL SANFORD, PE
STRUCTURAL ENGINEER: ERIK GARBERG, PE
GEOTECHNICAL ENGINEER: LEE EVANS, PE
STAFF ENGINEER: RORY S. ROMEY, EI
FISHERIES & HYDRAULIC ENGINEER: MATT BLANK, PE, PhD
FISHERIES & HYDRAULIC ENGINEER: TOM COLEMAN, PE
SURVEYOR: KYLE THOMPSON, LS Site Remediation

Water Resources
Ecological Sciences

EHS Management

PRIMARY SITE ACCESS

SECONDARY SITE ACCESS

OWNER:  LOWER SHIELDS RIVER CANAL COMPANY
COOPERATING AGENCY: MONTANA FISH, WILDLIFE & PARKS
JUNE 27, 2012

4.7 MILES TO
CLYDE PARK

Paul Sanford 
2012.06.27 
13:47:05 -06'00'
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SHEETCivil Engineering
Geotechnical Engineering

Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management

SURVEY CONTROL AND EXISTING CONDITIONS
H-1

SURVEY CONTROL

CONTROL TABLE
POINT NORTHING EASTING ELEVATION DESCRIPTION

”
”

”

ALIGNMENT COORDINATE TABLE
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SHEETCivil Engineering
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Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management G-1

PROJECT OVERVIEW

PROJECT OVERVIEW

(Not Part of Contract)

Note:  The Fish Trap Structure and the Step Pool Channel leading from the trap 
to the river are not part of this contract.
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BOZEMAN, MT 59718
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FAX (406) 582-5770
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management BMP-1

BMP PLAN

BEST MANAGEMENT PRACTICES PLAN

Not Part of This Contract
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE
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Site Remediation
Water Resources

Ecological Sciences
EHS Management GP-1

GRADING PLAN

GRADING PLAN

Not Part of This Contract
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Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE
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Site Remediation
Water Resources

Ecological Sciences
EHS Management DP-1

DESIGN PLAN

DESIGN PLAN

Not Part of This Contract
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SHEETCivil Engineering
Geotechnical Engineering

Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management PR-1

PROFILE - MAIN CHANNEL

PROFILE - MAIN CHANNEL
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Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
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Site Remediation
Water Resources

Ecological Sciences
EHS Management PR-2

PROFILE - FISH TRAP

PROFILE - FISH TRAP CHANNEL

Not Part of This Contract
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Site Remediation
Water Resources

Ecological Sciences
EHS Management XS-1

CROSS-SECTION - CHANNEL

CROSS-SECTION OVERVIEW
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Site Remediation
Water Resources

Ecological Sciences
EHS Management XS-2

CROSS-SECTIONS - CHANNEL

CROSS-SECTIONS CHANNEL
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Site Remediation
Water Resources

Ecological Sciences
EHS Management XS-3

CROSS-SECTION - CHANNEL

CROSS-SECTION OVERVIEW - CHANNEL
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Site Remediation
Water Resources

Ecological Sciences
EHS Management XS-4

CROSS-SECTIONS - CHANNEL

CROSS-SECTIONS  - CHANNEL
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LIVINGSTON, MT 59047
PHONE (406) 222-7600
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Site Remediation
Water Resources

Ecological Sciences
EHS Management XS-5

CROSS-SECTIONS - CHANNEL

CROSS-SECTIONS  - CHANNEL
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32 DISCOVERY DRIVE
BOZEMAN, MT 59718
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-1

DETAILS - CHANNEL

DETAILS - FISH BARRIER & CHANNEL

SECTIONA
DP-1 APRON

SECTIONB
DP-1 APRON & SCOUR HOLE

SECTIONC
DP-1 BUTTRESS SAW CUT
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SHEETCivil Engineering
Geotechnical Engineering

Land Surveying
Water Resources

32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
www.alliedengineering.com

SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management D-2

DETAILS - CHANNEL

DETAILS - FISH BARRIER & CHANNEL

SECTIOND
D-2 SPILLWAY

DETAIL1
DP-1 SPILLWAY

SECTIONE
D-2 EAST WINGWALL
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32 DISCOVERY DRIVE
BOZEMAN, MT 59718
PHONE (406) 582-0221

FAX (406) 582-5770
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE
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www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management D-3

CHANNEL

DETAILS - FISH BARRIER & CHANNEL

DETAIL2
DP-1 WEST EDGE OF APRON

SECTIONF
D-3 WEST EDGE OF APRON
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-4

CHANNEL

DETAILS - FISH BARRIER & CHANNEL

SECTIONG
DP-1 OGEE AND SPLASH PAD 

SECTIONH
D-2 EAST WINGWALL

SECTIONI
D-2 EAST WINGWALL

SECTIONJ
D-3 WEST END OF APRON

SECTIONK
D-2 SPILLWAY

SECTIONL
DP-1 EAST WINGWALL
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SHIELDS RIVER - CHADBOURNE DIVERSION RETROFIT

PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
PHONE (406) 222-7600
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-5

CHANNEL

DETAILS - FISH BARRIER & CHANNEL

DETAIL3
DP-1 IRRIGATION BRACKET 

SECTIONM
D-5 IRRIGATION BRACKET 
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-6

DETAILS FISH TRAP

DETAILS - FISH TRAP & CHANNEL

DETAIL4
DP-1 FISH TRAP STRUCTURE

N
D-6O

D-6

SECTIONN
D-6 STEP POOL VANE 

SECTIONO
D-6 STEP POOL LOWERED POOL

P
D-6

SECTIONP
D-6 FISH TRAP STRUCTURE 

DETAIL5
D-6 FABRIC ENCAPSULATED SOIL (FES)

Q
D-6

5
D-6

SECTIONQ
D-6 OVERFLOW WEIR SWALE

Not Part of This Contract
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PARK COUNTY, MONTANA CHADBOURNE
#1 NINTH STREET ISLAND DRIVE

LIVINGSTON, MT 59047
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-7

DETAILS FISH TRAP

DETAILS - FISH TRAP & CHANNEL

DETAIL6
DP-1 INTAKE BOX 

DETAIL7
DP-1 ENERGY DISSIPATION BOX

DETAIL8
DP-1 TRANSPORT CHANNEL

SECTIONS
D-7 INTAKE BOX

SECTIONR
D-7 INTAKE BOX

SECTIONT
D-7 ENERGY DISSIPATION BOX SECTIONV

D-7 TRANSPORT CHANNEL

SECTIONU
D-7 ENERGY DISSIPATION BOX

SECTIONW
D-7 TRANSPORT CHANNEL

Not Part of This Contract
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#1 NINTH STREET ISLAND DRIVE
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www.oasisenviro.com

Site Remediation
Water Resources

Ecological Sciences
EHS Management D-8

DETAILS FISH TRAP

DETAILS - FISH TRAP & CHANNEL

DETAIL9
DP-1 V-TRAP STRUCTURE

SECTIONX
D-8 V-TRAP STRUCTURE

SECTIONY
D-8 V-TRAP STRUCTURE

SECTIONZ
D-8 TYPICAL FISH TRAP STRUCTURE SECTION

SECTIONAA
D-8 V-TRAP SCREEN FRAME

DETAIL10
D-8 V-TRAP SCREEN FRAME

Not Part of This Contract
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Site Remediation
Water Resources

Ecological Sciences
EHS Management D-9

DETAILS FISH TRAP

DETAILS - FISH TRAP & CHANNEL

DETAIL11
D-7 FISH TRAP STRUCTURE CHAIN LINK COVERS

Not Part of This Contract
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Site Remediation
Water Resources

Ecological Sciences
EHS Management CW-1

CONTROL OF WATER

CONTROL OF WATER OVERVIEW

AB
CW-2
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Site Remediation
Water Resources

Ecological Sciences
EHS Management CW-2

CONTROL OF WATER

DETAILS FOR CONTROL OF WATER

SECTIONAB
CW-1 COFFERDAM
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